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(54) OPTICAL 
RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain an optical recording medium 
having excellent durability and good 
recording and reproducing 
characteristics by specifying the 
average grain size in a silver 
reflection layer. 

SOLUTION: The optical recording 
medium has a four-layer structure 
which consists of a substrate 1 , a 
recording layer 2 on the substrate, a 
light-reflecting layer 3 adhered to the 
recording layer, and further a 
protective layer 4 covering the 
lightreflecting layer 3. The 
light-reflecting layer 3 essentially 
consists of silver and has 200 to 
600&angst; average grain size. This 
optical recording medium represents 
both of an optical reproducingonly 
medium for reproducing-only use in 
which information is preliminarily 
recorded, and an optical recording 
medium in which information can be 
recorded and reproduced. 

COPYRIGHT: (C)1998,JPO 
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(54) (Title of the Invention] Optical Recording Medium 
(57) (Abstract) 

[Means for Solution) An optical recording medium comprised of a substrate 
1 on which at least a recording layer 2 and a light reflecting layer 
3 are formed, said optical recording medium characterized in that said 
light reflecting layer is mainly comprised of silver and has an average 
crystal particle size. -of 200 to^fcOl^L... ; : , 

(Effects) According to t.he ~p res-eat .-invent ron. it is possible to provide 
a light recording medium having excellent recording and reproducing 
characteristics and excellent in durability. 



[CLAIMS) 

(Claim 1] An optical recording medium comprised of a substrate 
on which at least a recording layer and a light reflecting 
layer are formed, said optical recording medium characterized 
in that said light reflecting layer is mainly comprised of 
silver and has an average crystal particle size of 200 to 600A. 
[Claim 2] An optical recording medium as set forth in claim 
1, wherein the recording layer consists of a phthalocyanine 
dye . 

[Claim 3] An optical recording medium as set forth in claim 
1 or 2, wherein the substrate is provided with a recording 
layer, a light reflecting layer, and a protective layer in 
that order. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001J 

[Technical Field of the Invention) The present invention 
relates to an optical recording medium, more particularly an 
optical recording medium which has a light reflecting layer. 
[0002J 

[Prior Art] In recent years, write-once or recordable compact 
disks (CD) (CD-R) meeting the specifications of compact disks 
have been proposed as optical recording media comprised of 
substrates having light reflecting layers (for example, Nikkei 
Electronics No. 465, p. 107, January 23, 1989 issue). This 
optical recording medium, as shown in FIG. 1, is comprised 
of a substrate 1 on which a recording layer 2, a light reflecting 
layer 3. and a protective layer 4 are formed in that order. 
The recording layer of the optical recording medium is 
irradiated by a semiconductor laser 9i~o.the*_=las_er JLight at 
a high power. Therefore, the recording. 'l&yp&iUfide$i9&$&t^ 
physical or chemical change and inf c*rmat*ion -4s -f^o^ded-dn 
the form of pits. By irradiating low power laser light to the 
formed pits and detecting the reflected light, the information 



of the pits can be reproduced. 

,0003! 0„ the other hand. compact disks, laser disks, and other 
read only optical recording media being used instead of mu.re 
records have the music information recorded beforehand on the 
surface of the substrates in the form of pits and are structured 
as substrates on which .1 or Au or other light reflecting layers 
and protective layers for protecting the same are formed. Thrs 
is the basically the same structure as a write-once or 
recordable CD except for the provision of the recordrn, layer 
instead of the bit part of the substrate surface. A CD-R 
finished being recorded on can be played back by an ordinary 
CD player in the same way as a read only CD. 
[0004] 

,Problem,s, to be Solved by the Invention, The CD-SS currently 
marketed are produced by successively providing a transparent 
substrate with a recording layer comprised of an organrc dye. 
a light reflecting layer comprised of a metal, and a protects. 
la yer comprised of a OV curing resin in that order. As the 
Ught reflecting layer, since there is the recordin, layer 
.Uh absorption at the wavelength of the User light normally 
the high reflectivity Au is used as the light reflecting layer, 
cold, however, is expensive, so this is becoming a problem 
in terms of costs. On the other hand, when using silver, copper, 
or another metal which is inexpensive compared with gold, but 
has high reflectivity on a par with gold or alloys mainly 
comprised of the same as the light reflecting layer a drop 
in reflectivity due to corrosion o, the light reflects layer 
or a change in the disk characteristics such as the error rate 
easily occur, so it was, amv-l«-t. produce durable CD-IS. 



,0005, 



,„e.ns for Solving the Fret*-*-*"*-"*- invention has a, 
its object to solve the above probiems in the prior art and 
provide a low cost CD-* by maintaining durability egurvalent 



to that of a CD-R using high corrosion resistance gold as a 
light reflecting layer and using a reflective layer comprised 
mainly of a cheaper metal, in particular silver, as the light 
reflecting layer. 

(0006) The present inventors engaged in intensive studies to 
solve the above problem and as a result propose the present 
invention. That is. the problem is solved by the following 
aspects of the invention: 

(1) An optical recording medium comprised of a substrate on 
which at least a recording layer and a light reflecting layer 
are formed, said optical recording medium characterized in 
that said light reflecting layer is mainly comprised of silver 
and has an average crystal particle size of 200 to 600A, (2) 
an optical recording medium as set forth in (1), wherein the 
recording layer consists of a phthalocyanine dye, and (3) an 
optical recording medium as set forth in (1) or (2), wherein 
the substrate is provided with a recording layer, a light 
reflecting layer, and a protective layer in that order. 
[0007] 

(Embodiments of the Invention] The concrete configuration of 
the present invention is explained below. The optical recording 
medium of the present invention has a light reflecting layer 
on a substrate. The -optical recording medium" indicates both 
a read only optical read only medium on which information is 
recorded in advance and an optical recording medium able to 
record and reproduce information. Here, however, as a suitable 
example, the explanation is given with reference to the latter 
optical recording medium able to record and reproduce 
information, in particular an optical rejcarddRgc.jnjadi.um. 
comprised of a substrate on which a-^cesAtas&l-UMO^ 
reflecting layer, and protective layer are- -fowned^i-n 'tha*feo*d.e**- 
This optical recording medium has a four- layer structures as 
shown in FIG. 1. That is. the substrate 1 is formed with the 



recording layer 3. the light reflecting Lyer > I. 

cl ose contact above it. and the protective layer 4 covers the 

light reflecting layer 3. 

,0.0., The material •« - substrate .« the present rnve t 
b .sicaHy need only he transparent to the wavelength .« 
recording light and reproduction light. For example, a 
polycarbonate resin, vinyl chloride resin, polymethyl 
m.th.cryl.t. or other acrylic resin, polystyrene resin ep«cy 
restn. or other polymeric material or glass or ano her 
inorganic material is used. Such substrate materrals e 
£a bricated into diss shaped substrates b, injection moldi* 
«c. Grooves may be formed in the substrate surface 1 -. 
,0,0,. As the recording layer in the ^-t «- on- .» 
containing a dye is preferable. Hore preferably, the dye re 
e p ht haloc,a„i„e dye. ,. particular, a 
ha ving a substituent. having a metal — at its center 
ab le to dissolve in an organic solvent is used. As 
substituent. a nonsubstituted alsyl grou. aryl group, 
unsaturated axhyl group. alxoxyl group, aryloxy 
unsaturated alhoxyl group, alxylthio group, aryltnto „o»P. 
unsaturated .1*1*1. *"Up. c.rboxyl group. 

,0010, AS more concrete examples of the aforementioned 

, r as an alkyl group, a methyl group, ethyl group, 
substituent. as an aiKyi givu F . 

...propyl group, n-butyl. isobutyl group, n-p.ntyl group 

, 1 methvlbutyl. nhexyl group, 

neopentyl group, isoamyl group. 2-metnylbu y 

2 .methylpentyl group. 3 .methylpentyl group. 

,roup. a-ethylbutyl. n-hepty^ou^-ethylhexyl group 

1- metnylhexyl group. ^ 
2 .ethylhe,yl group. 3 .ethyipe.t^dop^octyl ,™p. 

i m( srhvlheotyl group. 4 -methylheptyl 

2- methylheptyl group. 3 -methylhepty j 

~ 9 *>t-hvlhexyl group. 3-ethylhexyi 
group. 5 -methylheptyl group. 2-ethyinexy 
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group, n-nonyl group, n-decyl group, n * dodecyl group, and other 

primary alkyl groups, an isopropyl group, sec-butyl group, 

1 - ethylpropyl group, 1 -methylbutyl group, 1 . 2 -dimethylpropyl 

group. 1 - methylheptyl group, 1-ethylbutyl group. 

1 , 3 • dimethylbutyl group, 1 , 2 -dimethylbutyl group, 

1 - ethyl -2 -methylpropyl group, 1 -methylhexyl group, 

1 - ethylheptyl group, 1 -propylbutyl group, 

1 - isopropyl - 2 -methylpropyl group, 1 - e thyl - 2 -me thylbutyl 

group, 1- propyl -2 -methylpropyl group, 1 -methylheptyl group, 

1-ethylhexyl group, 1 -propylpentyl group, 1- isopropylpentyl 

group, a 1 - isopropyl - 2 -methylbutyl group, 

1 - isopropyl -3 -methylbutyl group, 1 -methyloctyl group, 

1 - ethylheptyl group, 1-propylhexyl group, 

1 - isobutyl -3 -methylbutyl group, and other secondary alkyl 
groups, a tert-butyl group, tert-hexyl group, tert-amino group, 
tert-octyl group, or other tertiary alkyl groups, a cyclohexyl 
group, 4 -methylcyclohexyl group, 4 - ethylcyclohexyl group, 
4 - tert-butylcyclohexyl group, 4- (2 - ethylhexyl) cyclohexyl 
group, bornyl group, isobrunyl group, adamantane group, or 
other cycloalkyl groups etc.; as an aryl group, a phenyl group, 
ethylphenyl group, butylphenyl group, nonylphenyl group, 
naphthyl group, butylnaphthyl group, nonylnaphthyl group, 
etc.; and as an unsaturated alkyl group, an ethylene group, 
propylene group, butylene group, hexene group, octene group, 
dodecene group, cyclohexene group, butylhexene group, etc. 
may be mentioned. 

10011] Moreover, these alkyl groups, aryl groups, and 
unsaturated alkyl grpups may be substituted by a hydroxyl group, 
— r»v halogen group, etc. or may be substituted by the a.f pxementioped 

^^Sfcj^s^^^^^^t attHcyl groups and aryl groups through atoms-sau^iftSS^^ 
.to&.-aawiiTs rgulfur . and nitrogen. As an alkyl group or an- a&yJxt&cemp*****^^^** 
substituted through oxygen, a me thoxymethyl group, 
methoxyethyl group, ethoxymethyl group, ethoxyethyl group. 



! 
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butoxyethyl group, ethoxyethoxyethyl group, phenoxyethyl 

group, methoxypropyl group, ethoxypropyl group, methoxyphenyl 

group, butoxyphenyl group, polyoxyethylene group. 

polyoxyethylene group, polyoxypropylene group, etc.: as an 

alkyl group or an aryl group substituted through sulfur, a 

methylthioethyl group, ethylthioethyl group, ethylthiopropyl 

group, phenylthioethyl group, methyl thiophenyl group. 

butylthiophenyl group, etc.; and as an alkyl group or an aryl 

group substituted through nitrogen, a dimethylaminoethyl group. 

diethylaminoethyl group, diethylaminopropyl group. 

dimethylaminophenyl group, dibutylaminophenyl group, etc. may 

be mentioned. On the other hand, as a central metal of a 

phthalocyanine dye. a divalent metal is desirable. 

Specifically. Ca. Mg. Zn. Cu. Ni. Pd. Fe. Pb. Co. Pt. Cd. Ru. 

etc. may be mentioned. Moreover, it may be a metallic oxide 
such as a vanadyl group (VO) . - -|| 

(0012) Moreover, the above-mentioned phthalocyanine dye may 
in accordance with need be comprised of two or more types of 
phthalocyanine dyes mixed together and may include a light 
absorbent, combustion improver, quencher. UV absorbent, 
adhesive, resin binder, or other additive mixed in or as a 
substituent . 

(0013J The light absorbent spoken of here has absorption at 
the wavelength of the recording light and raises the 
sensitivity of a phthalocyanine dye film. An organic dye is 
desirable. For example, a naphthalocyanine dye. porphyrin dye. 
azo dye, pentamethine cyanine dye. squarylium dye. pyrylium 
dye. thiopyrylium dye. azulenium dye. naphthoquinone dye. 
anthraquinone dye. indophenol dye^riphenylme thane dye. 
xanthene dye. indanthrene dy e,^M^^^^^^^^. 6 y e ^ 
merocyaninedye. thiazine dye. acridity a. oxa**ne*dye, etc. 
are often used. Among these, a naphthalocyanine dye is 
particularly preferable from the standpoint of the absorbed 



"»el,„ sth 

■nese dyes may | urth „ . 

""""'"•d mixed Coaeth , r 

'"""I exa„ p les „, 

COBP ° u "^ «ta metenocene c ' Mn ' <C,Hs " C0, '< «* other 
bls 'cyclo P e„ ta die„ yl) oon pound i ro „ 

CO ' Ni ' «°- ... Rh. 2r "u P1 "t ,fe " OCC " e) V. M„. Cr 

bl «'«*el.p.. ta4I „ yl , m • *• »• »»• ir. Sc. y. Md 

t e„ oce „ e . TOmom ;*« - be „e„ ti „„ed. ^ 
'"anocene and their «*—«.. nic k el OC e ne . 

e tf «, As . : - — ' — e<, mbuscion 
«'•»««.. iron (ormate ; r tUUC «— besides 
».Ph th e„ ate . iro „ • »°" «U.f. iron la „r ate . iro „ 

-—"throZine iron ^ C " OM « «- eo„p le x. 

«»rre„e diMln . iro „ > " ;"-i« n e iron complex _ 

—ux. d lmethyl51yoxyi ;;;» «-««. d lpllosphino 

— «-.«.. . carbo „ n ' — »«. end o tner cheJate 

«-'■• «». eo„ Plex . or o H r ;; o ;°- M «. c»»o iron co „ plex 

rtl «"e. f err ic a „ a ferro "-««. ferric and ferrou5 

— « i«„ „ ltrat .. ij:;^" 1 ^- « •«« h . 1( , 9eMte(J 

o. iron oxi da atc . J y b lZ™ ° th " "on 
"-Pounds used „ ere „ pra / e r a * Th « '«„ „ e t aIllc 

■» a „ d * ^ * - -«on can disaolve 

;••'«««. and Ught res s ~ *. and heat 

acetylacetonato Ce - In Particular an 

~-"-~^ lyp " ( ; r ;;-—ex. ir o„. carbonyl • 

* v i>*v,. . .. ' ^"terable ln the point of . P Ie x_etc. are 

U,. e6ove..e„ tioned °' «" b »- '^«*«-**«ud»«_ 

or o'"er additive »"«o. or „ ay include a 
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, • .„ a film on the substrate by 

l001S) These dyes ate formed « cM vapor aeposition. 

spi „coatin 9 . castin,. spu t . ^ 

— ^'^'".a specific shape at the pit section 
co IM . the dye fU» >■> » „,, t suit .ble. 

a„a the ,roove section. •^^, ll01l in -hich the aye 
,„„„, m spin coatin,. . «~»« ^ ^ ^ solveot 
U dissolved or dispers d » ^ substrat e. 

is preferably selected «r- «« # _ „ a „ other 

For example, n-hexane. n-oct ^ nethyl cyclohe,.ne. 

aliphatic 

hyd rocarbon .oiv-»- - diineth ylcyclohexane. 
ethylcyclohexane. propylcyc : o ' c _ hydrocarboIl solvent, 

aiethylcyclohexane. or **° ^ or ano ther aromatic 

benzene, toluene, xylene, e tetrac hloride. 
hy arocar b on solvent ^J^.^. or another 

dichlorome thane. 2. 2. J. met hanol. ethanol. 

b a!o g enated hydrocarbon = . 

L^op.no!. 2-prop.nol. diethyl etber . aibuty! 

sol vent. aioxane. tetr.hydrotur.n. ^ 
ether, diisopropyl ether, or anot w . sol v.nt. 
Mll o.oXve. ethy! ceUosolve . or anot ^ ^ 

acetone. methyl isobutyl "»*^ t ^. e . t . t .. bnty! acetate. 
ket one advent, ethyl acetate ^ ^ 
or anbother ester solvent, etc y ^ ^ type8 . 

,0017) m format.on of P ^ possible to use 

abov ....„tio»ea coatin, ' ottM1 , or another 

n .octane. ethylcyclohexane ^ ^ ^ „ u0 e 

org anic solvent hav.n, a bolUn, P 

-ne or one of ^'''^J^^*** 
v.. propylcyclohexane. etc. mixed _ f i ... 

to !»»• cnaitions. for example, the 

,00181 ». the preferable coat 9 o£ . tem( , e r»ture 

dye solution is coatea under an envx 



; 
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of 24 s Circ at an initial low speed (100 to 1000 rpm) for l 
to 10 seconds, then immediately dried under the same I 
environment at a high speed (2000 to 5000 rpm) for 10 to 60 j 
seconds, whereby a uniform dye film can be formed. Moreover, j 
in accordance with need, it is possible to form not just one j 
recording layer, but a plurality of layers of dyes. The | 
thickness of the recording layer is about 10 to 200 nm. 

i 

[0019] Next, a light reflecting layer is formed on the recording 

layer. In the present invention, it is desirable to use a metal • 

film mainly comprised of silver as the light reflecting layer 

i 

and make the average crystal particle size of the silver 200 
to 600A, preferably 300 to 500A. The particle size can be 
measured with a transmission electron microscope (TEM) etc. 
[0020] When the crystal particle size of the silver reflecting j 
layer is smaller than 200A, the reflectivity becomes lover 
and reproduction sometimes becomes impossible. Moreover, when j 

the crystal particle size is larger than 600A, when performing I 

i 

an 80 *C 85%RH humidity and heat resistance test, large numbers 

of defects occur due to agglomeration of the silver etc. In 

the worst case, reproduction becomes impossible. As the 

thickness of the silver reflecting layer, one in the range 

of 700 to 1500A, preferably 800 to 1200A, is preferable. 

[0021] As the method of forming the reflecting layer, for 

example, the methods of forming a thin film by sputtering, j 

i 

chemical vapor deposition, vacuum deposition, ion plating, j 
etc. may be mentioned. Among these, sputtering is the technique j 
used most often. The crystal particle size of the silver 
reflecting layer can be controlled by suitably setting the 
amount of addition of impurities in the silver or the 
%i<rx^?:^--abovEXinBias5ioned- film forming conditions. t» t^ ^™^ I 

^^4[!0^2?f'»-Astum|^rties, it is possible to add metals selected^^fetasss***** j 
from the group comprised of indium, rhodium, palladium, ! 
platinum, titanium, molybdenum, tantalum, zirconium, vanadium. 
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tungsten, copper, zinc, and nickel alone or in mixtures. As 
the amount added, if too large, the crystal particle size will 
become smaller, but the reflectivity will end up falling, so 
about 0.1 to 5atm% is suitable. Note that as the sputter power 
is made larger or the gas pressure is made lower, there is 
a tendency for the crystal particle size to become smaller, 
so it is possible to easily determine the suitable sputter 
power or gas pressure experimentally. 

(0023) Moreover, in order to raise the reflectivity or to 
improve the adhesion, a reflection amplifying layer, adhesive 
layer, or other intermediate layer may be provided between 
the recording layer and reflecting layer. As the material used 
for the intermediate layer, one having a large refractive index 
at the wavelength of the reproduction light is desirable. For 
example, as an inorganic material, there are Si,N«. A1N, ZnS. 
a ZnS and Si0 2 mixture, SiOj. TiO,. CeOj. Al,Oj. V 2 O s , ZnSe. Sb 2 S,, 
etc. These materials may be used alone or mixed together. On 
the other hand, as an organic material, a cyanine dye, 
phthalocyanine dye. naphthalocyanine dye, porphyrin dye, azo 
dye. squarylium dye. pyryliumdye, thiopyrylium dye. azulenium 
dye, naphthoquinone dye, anthraquinone dye, indophenol dye, 
triphenylmethane dye. xanthene dye. indanthrene dye, indigo 
dye, thioindigo dye. merocyanine dye. thiazine dye. acridine 
dye, oxazine dye. or other dye or polystyrene, polyvinyl 
acetate, polycarbonate, polyethylene, polypropylene, 
polyacrylic ester, polymethacrylic acid ester, 
styrene-acrylonitrile copolymer, polyvinyl alcohol, polyvinyl 
acetal, polyvinyl butyral, polyvinyl formal, polyvinyl 
pyrrolidone. poly p-hydroxystyrene. and other polymeric 

.-a,-..- . •. - ..-r^:\ materials may be mentioned. ■ ra^c^^sies**** - *« 

CTvVacx i-mr i.w^tOO'2 4 ) Furthermore, the reflecting layer may have*<a pffot-e^iwe«as^^*»v 
layer formed on it. The material of the protective layer is 
not particularly limited so long as the layer protects the 
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reflecting layer from external force. As an organic substance, 
a thermoplastic resin, thermosetting resin, UV curing resin, 
etc. can be mentioned. A UV curing resin is desirable. On the 
other hand, as an inorganic substance, Si0 2 , SiN«, MgF 2 , Sn0 2 
etc. can be mentioned. Note that it is also possible to form 
this by dissolving a thermoplastic resin, thermosetting resin, 
etc. in a suitable solvent, coating the coating solution, and 
drying it. With a UV curing resin, the layer can be formed 
by coating the resin as it is or dissolving it in a suitable 
solvent to prepare a coating solution and coating the coating 
solution, then irradiating UV light to cure the resin. As the 
UV curing resin, for example, urethane acrylate, epoxy acrylate, 
polyester acrylate, or another acrylate resin can be used. 
These materials may be used alone or mixed together. There 
is nothing stopping forming not just one layer, but multiple 
layers. 

{0025) As the method of forming the protective layer, in the 
same way as the recording layer, spin coating, casting, or 
other coating method or sputtering, chemical vapor deposition, 
or other method may be used. Among these, spin coating is 
preferable. The thickness of the protective layer is about 
1 to 15 pm. 
[0026] 

(Mode of Operation] According to the present invention, by 
controlling the crystal particle size of the silver reflecting 
layer to a range of 200 to 600A, an optical recording medium 
excellent in durability and excellent in recording/reproducing 
characteristics is provided. 
(0027] 

( Examples : ]— Belw;--examples of the present invention will be 
shown, but the present invention is not limited to these. 
(Example 1) 0.25 g of ph thalocyanine dye shown in the following 
formula (1) (Formula 1) was dissolved in 10 ml of a coating 



solution comprised of ethylcyclohexane plus 1* oxylene to 
prepare a dye sorption. The substrate used was a disk »ade 
of a polycarbonate resin, bavin, a continuous ouide eroove. 
and having a diameter of 120 « and a thickness of 1.2 »»• 
The substrate vas epin coated with the dye solution by a speed 
o« 15 00 rp» and dried at 70 C for 2 hours to for. a 100 . 

recording layer. m 
(00281 This recording layer then was formed on it wxth a sxlver 
reflecting layer of a thickness of 1000A by DC magnetron 
sputtering using a Balzers sputtering apparatus. The 
sputtering conditions at this time were set as 5kW sputtering 
power and 5 mTorr sputter gas pressure. When observing the 
crystallized state of the silver reflecting layer at this txme 
using a transmission electron microscope (TEM) the crystal 
particle sizes were distributed over a range of 200 to 600A 
and the average crystal particle size was 510A. 
(00291 Furthermore, the reflecting layer was spin coated wxth 
the UV curing resin SD-17 (made by Dainippon ink and Chemicals) 
then irradiated with UV rays to form a protective layer of 
a thickness of 6 ym. The thus prepared sample was recorded 
with an EFM signal using a commercially available CD wrxter 
(Philips CDD521) . After recording, the error ate was measured 
using a Pulstec Industrial optical disk evaluation apparatus 
DDU-1000 and Kenwood CD decoder made (DR-3553). 
(00301 This sampel was subjected to a 80'C 85%RH humidity and 
heat test using a program thermohygrostat (HIFLEX-FX2200 made 

» _ io T cr\ after 500, 1000. and 2000 
by ETAC) and the error rates (BLER) after duu, 

hours were measured. 
[0031] 
[Formula 1 J 




* 'Cflft!- - .- .. 
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,.H Except tor changing the sputter 
,,032, iconperative Example 11 « ^ Ejtan>ple 

power to o, «. - ::r ;- ing medio „. Hhen the 

! to produce en optical ^ ^ ^ ^ ^ crystal 

silver reflecting layer et t is ^ ^ ^ ,„ to 10 ooi 

particle sixes -ere distribute in ^ ^ ^ «4in 
and the everege crystal partic e , CD . ri t.r 

„ a5 recorded with an «. ^ - ^ ^ rate . 

" -IZTJZTZ**. and neat resistance test .as 
Moreover, an »« »" 

wav as in Example 1. 
performed in the same way contains 3 

01 Except for using siive* 
,„0 33 ) .Example 21 sa|ne proceau re -as used 

.»% o£ indium as an « purlty . reco rding medium, when 
as in Ex.»ple 3 to produce an ptxcel^ ^ ^ ^ 

the silver reflecting layer aistrlDU ted over a range 

TEM, the crystal particle sixes we ^ ^ ^ 

of x„o to soon and the average crys _ 
Thi s „ediu. was recorded with an «, .» ^ errot 

CD writer in the sa-e wa, as in Ex.»P « !UU „c. 

an on* c 85%RH humidity ano n 
rate. Moreover, an 80 ^ 
te st was performed in the same way ^ ^ 

l0 034] .Comparative Example 21 Ex P reflecting la yer 

i kW and the thickness of the siive 
power 1 kW and follo wed as in Example 1 to 

2000A. the same procedure obser ving the silver 

produc e an optical recording ^ crystal part icle 

reflecting layer at this time y ^ ^ ^ 

si2 es were distributed in a range o ^ ^ ^ 
average crystal particle - was ^ ^ ^ ^ 

recorded with an EFM signal using More over. 
the same way as in Example _ was performed 

^.WCFE-M*-"^"* ' "'J % he results are summarized 
In-thW* way-a-s- in Example 1. 



in Table 1. 
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[Table 1] 





Average 
crystal 
particle 


80*C 85% RH humidity and heat 
resistance test BLER (c/s) 




size 


0 hr 


500 hrs 


1000 
hrs 


2000 
hrs 


Ex . 1 


510A 


<5 


<5 


<5 


<5 


Comp. Ex. l 


920A 


<5 


480 


1370 


7450 


Ex. 2 


390A 


<5 


<5 


<5 


<5 


Comp. Ex. 2 


1460A J 


<5 


990 j 


4530 


7450 



(0036J 

[Effect of the Invention) According to the present invention, 
by making the average crystal particle size of the silver 
reflecting layer within the range of 200 to 600A, it is possible 
to provide an optical recording medium which has excellent 
durability and good recording/ reproducing characteristics. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

(FIG. 1) Cross-sectional view of the layer configuration of 
an optical recording medium 
[Description of Notations) 

1 Substrate 

2 Recording layer 

3 Light reflecting layer 

4 Protective layer 



«»B*«tf»ruP> cm & BB # t* & * (A> 




(50 lntO. 

G 1 1 B 7/24 

B 4 1 M 5/26 

C0 9B 47/04 

C2 3C 14/06 



(22)m«B 



«H¥8-I58147 
JjtjJ 8*0996) 6 flWB 



1^^10-11799 

(43)£MB MI0*(lW)lllMB 

G11B 7/24 5 3 8E 

C0 9B 47/04 

C2 3C 14/06 N 

B4 1M 5/26 Y 

(71) tHBA 000003126 

(72) R9!S Btt _ 
(72)Rip!S S)« tMM 
(72)RW* £« «* 



(54) l«9!©*#) %tZ»m 
6 0 0 AT*4ik4W'<atT*3tie»«<*. 

IStS] *JMI!CJ:ntf. wAtto****"* 12 " 




(2) 



wav 10-11799 



I «ttU3t 0)1581 

(»*£ 1 J M±ic*<r < t uensai/ajswff 

tfO^n^EESEatf 2 0 0-6 0 0 
A Tfcft £ £ €1»fiifcTft ftKflll*. 

1 KH«)%I2UII(». 

ia*« 3 1 sis jbcetis. xjsh nan anna 

{0 0 0 1 ] 

UMoiTftttcftBi tttu. xenn*. «c 
ft s w« * *rr « xcf w»icht ft . 

(0 0 0 2) 

IttSOttW] S«±lC*/»*St*Tft*I2Si 

ttcMisi/ftaes&ttenTO«co (co-r) * 

tlX«tltt^ Mkti* BliXU^ hD-^^ No. 46 
5. P. 107, 1989*1 fl23B#] . Ctt5fcI2S**f*U0 1 

s< natior**. 

■MT ft . * £ TEftBfl'ftllto* 5 i»tt ft^ttSEft * 
ISCL. k'7 haSTfftttlBftTft. AM* ti/ct y 

C t IwJ: U t'v KflttlB t»£T S C ? * ft. 
10 0 0 3] *Kua-Ki:ftt>?TfMI 
3hT*TVft:i>/<? hr'«r y-r^ a? 

tf y h4>JBTI2fl&nT*tJ. *<0»tfi±tCA I *Au 
3?<05t£«g tint «2IT ft «« 15 f MflL I fcttSi: 

tt. H±3|ffl<0CDfcfSJ«(ZJft^<0CDru-V-T^ 
(0 0 0 4) 

[«W*Ws*t*9*T*Sai !ME*hTl»ft 
CD-RW. 58*, iMCrS1E±C*BM»&ftftE 
ttS. ***fr*ft%5M. «MI*afbttB»5tf ft 
ttMtcaflcnBTftctujtijftMenft. *js 
WSfcLTIi, u-tf-5t<O»^Tq5©0)*ftieilJ5<i< 
ll&Tftftfcic. JtfiMJSfc LTSS«$WAo 
tfJU^SftTuft. L»L***. ±USffiTAft*a 

-3, saaxfiHStWTfttt^fHtfeoasatf** 

^t±«»kTft**t*fiW«Uffli^i|«. ftfifl 
BOB*i:*ftflH»fcT*x5-a>felft£i;*ft« 
tt^t^ttCftfcfticHXttwftnfcco-R^ftM 



( 0 0 0 5 ) 

IlUlf ■arftfcJM>¥tt] *£«*. ±BHBjAf 
K»U ;§»Xtl*1iTft£*ftE«jI*: ITttfflL/; 
C D-R fcH5fl»Aiit«ftL. /»JSflittM. u 
C«*±tt»fcLfc«fiM«tttBTftCfcU*ij. $ 
ii"C0-R| Jlf£ Tftw££ifrD£Tft 0 
10 0 0 6] *X«*fr<*. ±EB8tBS*T'<<ttS 

ft* eo*>. co>iaa«aTa)ft«ic^oTK5i*iift. 

( i ) SC±ic>ft < t tiEflBacfSBMBlftM 
JPttJSAfiSfl^ 0 0- 6 0 0 AT*ftC f 

«tatTft*B»«(*, (2) tmmfyfQv'pz 

>ftXJ^U«ft (1) EifOjfeBtttt*. (3) «« 
±i:K»B. ftBMBItfffBBftMCttiJ&tifc 

(i) *&u (2) euoftiesiiftTtft. 

(0 0 0 7) 

w»»*H±¥fl«»atffli»€i2aLTii±rft ^ t 

^T?ft3feiBll«(t<OP5^t^rt<OT*ft. ©L, c 

taunt. «c:*«±ci2»», x5«*aif{Hiac 

IS«ttf»UB 1 IC^T Jt 5 «t 4 SMit LTv*ft # 8) 

nft # cn&cos«««u«aj«»a5^^»ma«c: 
Stti:«»«tift. AScfCUT. ft<5KSc:ai€«A 

TftCt t^ft. 

(0 0 0 9) *JEWzu«ftl2BHttTtt. feJUt^ 
WTftC I, < , Jr»)«$U<Ufe3g)/7^Dy 

7->fe^T*«i. *oc:±R«? 
t (r 7 ^ d •> t» - >fea^ f fflc%ft t 

ffWt>hft. 

(0 0 1 0] iRiei»«<3,t»JB<*Q!WHi: tTU. 7 
;u4^aJttru. x*ju8. n -7af^ 



(3) 



->\*vJW*. 2-* 3->*^> 
4 2-X**7*A». 

2-J 3-**** 

5. 2-X****^**. 3-X*JW*>**». n 

X. 2-I*^'v*vA,». 3-X*iW^4>^*. n 
jk*jw&. -fV7'afc>8. ne-WM 1 "- x 

l-i^-2->f^Q^8, 1-** 
1— f V?Dt>-2-^^^ D ^ 1 

-x**- 2-* r-yaifjw-i-j* 
^juT'at'Ju*. i-* i-x*aa. 

^>*Jt<8. i — fyyaif*- 2 

l-X***7**». |-7Dt>^V 

*8. i-*v7*jv-3-******S9*>-* 7 ' 
»*JWft t t e r t -7**8. left -/s*y* 
g, ter t-7*/8. 1 e r t -*?**8**>H 

4-If-^>9D^**>^i- 4-1 eft 
-^jv^a**^**. 4- (2-x*;i^*y 
;u) y Jw8. ,t:;wr.iu£. -fv7^xjw*. 

T?i>9>&Ws?nT' ] '* }] '&& if * 7'J-*S 

tLTtJ, 7x-*8, X**7x-^8. 

yz^7i-iu$. *-7**8. 7***7* 
yziw^******. WM07*#*» 

fcUTU, I*U>*. 7 r DfU>*. 7*U>8. ^ 

loot u f fc. cna«>7***8. 7y-*8. 

ft<*hTb«t<. KS. U*. SSWOE**^ 
LTIiiK7***S. 7'J-^*Til»itiTfc*t% 
K£*ftLTS»? tiTi**7*** 



^yat:^*. 7xx;w**xfit*. >*iw**7x 
zju*. 7"*** sr^xXiwSSfl'. 2£*ftbT!Itt 
$ tlTi******** 7 '-'-' 1 '*' LTUvj<**7 
jtj. yX*Jl>7$ /X**8. v'I^7; 
✓ 7Dfc>8. ->'>W;/n-^, y7**7 
Zyyx-)\>&mf$limZ.-'X* 7*Dy7X> 
&%0)4>,U±%t l/TU. 2tffi0)£ft*'tf *k<- *** 
B-MCtt. Ca. Mg, Zn. Cu, N i. P d. Fe, 

Pb .co.Pt,cd. RuWaWf&n*. 

[0 0 1 21 * fc. ±E7*Oy7»x>fe«*BCl6 

[0 0 13] ccct»4*»0«tt. E»*«)3t*u:« 
r~>£fe£. ajow7-r V>*feB. 7v£feB. 

^7 h*y>&fe£. 7>H5 < 
>K7x-/-**fe». MJ7XX** * 

10 0 14) ltu. s*£7>*^ 

7 * > 7»T * MX * O * * MS* KM8*tt 
<S1*K>y7>hU> (Mn (C5 H 5 ) (CO) 3 ) * 
KOMnXltfta. ^^Di!>fl:**T»*«U 
Z*,ia«>9*Ji-*'tM* (7xD-b» tUU». 

Ti, V. Mn. C f , Co. N i . Mo. Ru. R 
b. Z r , Lu. Ta. W. Os. If. Sc. Y*tf 
©lfa^7at>^5?xxA*KB»t*lf4n*. + 
Tt7iDtX iUryt>. ^^^-b>- X^4rDt 

*Btt. vaW 7«)^»tt. t77>K». * 



E3EBB. BMtt«rC«)*«»tt<kS»- T-b^* 



h^yX h*->X^JU». 7X-/*>X*JW*. ^ r-^r 

5. 7h^y7x-^8. .ify**>xf-u>ft. 
6ff UTBB*nTi*«T^4it*V7 , J-/w*t tt 



l>G3»K»ttl*. ylfU>hU7;>»B^ vX 
f U>? y 3-A>y>f iUX-ritttB*. v^^7-r 

-hfittB. »iv*XJtBBB. *7VttBB. 
>BttBttir«)BBB. BttB-. *<b*-. 



(4) 



BBW 10-11799 



1:7***7* h^-- httflf**tt*Ji'#=*fl1*ft£ 
It f* ff ft ««tl 5 ft * 1 * * A T»* ICff * b 1 \ 

±iauisxMtt. *s«:auTi»*€»AUfc*i. 

fltt** bfc »K / W >?-5<0&AQtfcS * /)0*T b «t 

(001 5) Cftb(0fe*U^f>3- h^^+t^ h 
2Vfta*!ft*;ut7*&*f&Sa£. 
ICJ?T*tf±tUUMft*. *RWCHt%T, tTvh 

10 0 1 6) XtT>n- hifcCfcuTttfeSfciStffc* 
U?>-v*5xftt*b<0*£#- U>. WA. 

>. v>***>?a's*-*>, s;x*JW5r*OA*tf> 

®&itmm« V?aa/9>. 2, 2. 3. 3 
-r h 7 7DQ- 1 -ya/ty-ju^fl)/\oy>ttEHt 
*SS>»a. x \-lQXJ- 

2-"7a/«V-JW y7* h>TJU3-^^<OT^ 

r*S?flx-;r;u£;gHL >*JU-bQv;u7, x^-^-b 
KM^^^cox^x^^aftif^if bfti. 
[0 0 1 7] 7?Dv7r>&fe£l*0flMi:M*T 
0-1 4 0t«fi*«BSttfc*STH<.%fc»i. 

dbfcafcaMJ/J^H^ft*. 
^»=S5»«S:'3- * [001 8] tit Li"lfc£f*fc UTU. fflAtf. S£ 

r^B»3s^^:v-i?x-^2 < t± 1 taauTTaacftSBis (100-10 

vOtf 3V ; ^;r^7T .4) 0 r p m) T 1 - 1 0»Hfea»S€ '26 b/:tt> il 
Si:^«JJlTsa0li (2 0 0 0- 5 0 0 0 r pm) T 
1 0-6 0^mK^T*t*3-ftfe*|g//fl^TS6o 
tfz. fcSKfcCTEflBtt lS/ilfTfc<tfanfe£ 
6 Cfcbfc*. K»B<»MJ5*: tTU. 
**** I 0-2 0 0 nmlSST'fc*. 



[ooi 9] aicKll«o±i:*SM«t»*T*« * 
£W:*st*Tti. *5M«i:tt*±£tf * b*£S»* 
(Dtf0>¥mS&fc£tf 2 0 0 - 6 0 0 A . 

tfjua^oo-sooAK-racfctfttsb^. c 
a&au. aastresiatt ( t em) *rmzt*z 

[0 0 2 0) S8S«fi<OJ2Slili^2 0 0 A**M**t* 

«a«ti/K6 o o a**)*^**^ sores 

tffc*. tf£M»0>JsWfcbTU. 7 0 0- 1 5 0 0 
A. fit b< tt 8 0 0- 1 2 0 0 AOleHACftfttfff 

[0 0 2 1 ] J5«S^H^T^^iit UTU. 

*jf?*y>?2. fc*aaa. aaaaa. 

±B*)lKBftft t afflClttT * - 1 C J: »J *4»T * Z 
tlfSltZTh*. 

[0 0 2 21 TKtfcfcbTU. -f>vOi*. DyOA, 
;t,D-«>i». i<+*J4U. ?>W>. SB. 518, - 

v t**6atfft**«t*!»***. i ttttaa*tTa 
tour tin*. SMoafcbTi*. *j u*e <ratu 

o° B Uti U 'I* * < ft * ^ • KM m it ttT U T U * 9 <0 T . 
0. 1 -5 a t m%fttS.tftm?h** ft^. X/t v * 

i». tta&au'ht < ft*«»^**«>"caiaft* /t ' r 

[0 0 2 3] J5«$*S«)4^«)^iBattt ^< 

T*fc«x:E»»tSW«<orai:fiMitB»t>»««ft 
tfl)«BI«*18W*we:«iTi«. *Hai-a^6ii« 

UU. Wxtf. aaUHfcbTO. S i 3 . A I 
N.ZnS. ZnStSiOa S i 02 . T 

i O2 . Ce02 . A I 2 O3 . V2 O5 . ZnS c. 
Sb 2 Sift*** 1 ). Cft&0)MHt»t*T*av*tt 

-;u>5r>Sfe^. -f>^>^U> 

?;>^|. ^7>*>*fel. 7?y>>*fe*- =f 
is>Jfcfbl& f + If^fe^V* 'J ^ u > % * y » M t' 



(S) 



ttfcVFl 0-1 17 9 9 



* y / <? t Ka * •> a f - u > * £ 0>Bft?<t£B£Wif 
10 0 2 4 ] fiM»0>±icBBB<»i**ii* 

cttT?i 9 mnvvmt utuswh 

$lf*Ctft f T3*. UVafettttBtWSU 1 . - 
75. BfitMlfcLTtt. S i 02 . S i N< . Mg 
F 2 . Sn0 2 3**1/ *h*. «ft. ttqB&WB. 
ttflf fcttMB ft fc" U a £ ft BMICBJB L?B$2ttB$ 

BfkttWBtt. 4«>»«it<ttBB«r»MC3r«tT 

UVflHtltfflfifcLTtt. Willi'. Ou*>P?»JU- 
ftt^y^^u-hfflBtBt^cfc^Ti*. 

10 0 2 5] BBB0>B£«>*ai: UTtt. ESfcSfcls) 
ttt:>itf>3- his**** hBftg4>att£*2/<-s 
*£*<k¥SB2«0X£*rBii6n**. ZOUtr? 
t»^k'>3-hM«$lv^ ftBBailBfcLTI*. 

[0 0 2 6] 

Iftffi] *«WlCJttitf. SRJSMBttBAti&t 2 0 0 
-6 OOAfl!c®rtC«WT*C*liCJ:U. 
tifc. L»faBn-ll±tttt«)AB«r*enB1»tB« 

1 0 0 2 7 ] 

[XKNi ) Tie* ( i ) MbD u**n«7^D'/ 

7Z>fe£0. 2 S g * X*;u->?D'\*tf>i:3Xo 
-tS'UXSSttUfcBBBHI 0ml USBU fe£ 
BBtMNLfc. *«u. *y*-#*-h«B«rii 
L *WT*iHI1 2 0mm/, Jf * I. 2m 

§£» 1 5 0 0 i pmT^tr>D-hU. 7 0t2«Wn 
£LT. ISttff 1 0 OnmtBAt^. 
10 0 2 8] C0)I2UB0>±i:'<A'*-3tlNX'<?9 

/?? 1 0 0 0 AOISEHS £ fl2#Lfco C<0fc ?<0*/< 



iSiS^S^afcil (T EM) eftviTBBLfcfcC*. 
*5£tt«tf'2 0 0-6 0 0 AWIeHrti:#IBUT*»i. 
?»BABSU. 5 1 OATJbofc. 
[ 0 0 2 9] **UBMBO±C8MBB{l:IIMSD- 

1 7 (*B*-f >*<t#I««) i^k 4 >3-H/; 
It. BMBIBHLTB * 6 M mV)»liS%K&Ltz. Z 

•v^liSCOO 5 2 1) fffluT. EFMfg^tKB 

[,tzo sum. /^^777ii»3tf^^ifiai 

OOU-l 0 0 03C/K E NW00DSC0f3-5r- 
(DR- 3 5 5 3 ) *ffll*T. I7-$«I!^L/;. 
[ 0 0 3 0) C0)*>7A'£ya77MiStSI8' (E 
T ACl?H I F L EX — FX2200) t&l»T. 8 0 
r 8 5XRHH3BttKHtiT^ 5 0 0. 1 0 0 0. 

2 0 0 OI$ra!iiStt0>l5-* (BLER) £3«£L 
fc. 

[0 0 3 1 ] 
Hti]_ 

[ 0 0 3 2] (ftBMl ) R»«1 C*i*T. 
«77*0. 5kWi:sjlftCfcUttttMcruTXEfl 

SSL/ctC*. ISAtt&tf 7 0 0~- 1 0 0 0 AWBBrt 

i**£BtHi *HttEUTiMM>co5-f ^-tfflor 
wi trattictr s ore 5%RH«a»ttw»tfio 

[0 0 3 3] (SBW2) Sffiffll t:«i*T. 3 • t m 

.^^SiiTE Mi:^»Hfis u/c i: : ^. u&taaaM o 
^r>9A^ftioA©im«^*b^aisattau. 39 

?-*ffll*TE FMlI^tiettL. 
•MStXr. Sfc. SftWI tntllCUTB Ota 5XR 

10034] HtttM2) £«ffli c:jh*t, 
«73^ 1 kw. i&fxtoB<rmmt 2 oooAt:t*:t 



(6) 



5% 

10 0 3 51 
1*1 1 



80 



t:8S«RH WS»tt»» BLE*(c/») 







Obr 1 


SOObrs 


lOOOhfJ 2 
( 5 




S10A 


( 5 1 


( s 


tuuu 


1 920A 


1 (5 


480 


1370 




1 390A 


( 5 


< 5 


< 5 


tte«2 


1 1460A 


( 5 


990 


4S30 



« * 2 0 0 - 6 0 0 A»RS^T4 w 1 1. * • 



2 I2f»f 

4 «ai 



Ian 



4 
3 
2 




1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



